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DETAILED ACTION 

This Office Action is in response to Applicant's amendment filed June 04, 2007. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1-6, 8-9, 13-15, 18, 20, 23-24, 26-28 and 30 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Ashburn (US 6,147,352) in view of Gagnon et al. (EP 
1008865, hereafter Gagnon). 

3. With respect to independent Claim 1 , Ashburn discloses a nuclear camera 
capable of performing SPECT imaging (Abstract), the nuclear camera including: a 
rotsitable gantry defining a gantry rotation axis 100 and an imaging isocenter (Fig. 4); 
and. a gamma detector arranged on the rotating gantry at a constant fixed radial 
distance from the imaging isocenter to circularly and non-conformally orbit the imaging 
isocenter at the constant fixed radial distance (Col. 3 lines 59-65), the gamma detector 
including a radiation-sensitive surface (abstract). 

Ashburn omits a collimator. Gagnon discloses a collimator is known for pennitting 
a greater percentage of incident radiation to reach the surface of the detector 
(Paragraph 001 1). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention was made to include a collimator for detection purposes. 
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; With respect to Claim 2, Gagnon discloses a plurality of spaced-apart slats 102 
arranged traverse to the radiation detection surfaces 106 and defining viewing planes 
between each slat pair (Fig. 3). 

• • With respect to Claim 3, Gagnon discloses a motor 136 for spinning the 
collimator and the radiation sensitive surface about a slat rotation axis 109 that is 
perpendicular to the gantry rotation axis (Paragraph 0042). 

With respect to claim 4, Gagnon teaches all the limitations of parent claim 3, as 
discussed above. Further, Gagnon teaches that the slats have a spacing G, a height 
Wz, a width Wy, and a thickness Wx that must be specified for the detector (paragraph 
56); Gagnon further teaches that the ratio of the spacing to the height is selected to 
provide a desired spatial resolution and the width is selected to provide a desired 
detector sensitivity (paragraph 57). Thus, Gagnon already teaches optimization of the 
colliniator dimensions based on desired resolution and sensitivity. Gagnon et al. do not 
discuss the affect of imaging time, radial distance, or slat pair. However, each of these 
variables is directly influenced by or influences detector sensitivity and detector 
resolution. Sensitivity directly impacts imaging time. Radial distance directly affects 
resultant resolution and sensitivity. Thus, it would have been obvious for a person 
having ordinary skill in the art at the time the invention was made to optimize the 
collimator parameters based on imaging time, radial distance, and slat pair as well as 
resoJution and sensitivity, since these variables are related to the resolution and 
sensitivity of the detector. 
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With regards to claim 5, Gagnon already teach optimization of the collimator 
height based on desired resolution. Gagnon does not discuss that the height 
corresponds to a ratio of the fixed radial distance and the selected resolution. However, 
as noted above, the radial distance directly influences the detector resolution and 
sensitivity, i.e. greater radial distances result in decreased resolution. Thus, it would 
have been obvious optimize the collimator height based on the fixed radial distance and 
the desired resolution, since these variables are integrally related. 

With respect to Claim 6, Gagnon discloses the radiation sensitive surface consist 
of an array of individual solid-state detector elements 106a... 106n (Paragraph 0045). 

With respect to Claim 8, Gagnon discloses that 4 or more detector heads may be 
used (Paragraph 0040). 

With respect to Claim 9, Ashburn suggests a plurality of detectors 124 are 
positioned at different fixed location along the carrier member (Col. 7 lines 24-26). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to place at least a pair of radiation detectors 24 oppositely mounted 
on tiiB rotatable gantry that are configured to perform coincidence detection of radiation 
emitted during positron electron annihilation. 

^ With respect to independent Claim 13, Ashburn discloses a nuclear camera 
(Abstract) including: at least four SPECT radiation detectors 124 (Ashburn suggests a 
plurality of detectors. Col. 7 lines 24-31) rotatably arranged around an imaging region to 
receive emission radiation, the radiation detectors each disposed an equal constant 
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.fixed .distance from an imaging isocenter, the radiation detectors eacli including a 
radiation sensitive surface (Fig. 9). 

' Ashburn omits a collimator. Gagnon discloses a collimator is known for permitting 
a greater percentage of incident radiation to reach the surface of the detector 
(Pai^agraph 001 1). In addition, Gagnon discloses a slat collimator 102 disposed on each 
radiation detector 22 between the detector and the imaging region to provide planar 
collimation, and a motor 136 for spinning the collimator and radiation sensitive surface 
(Fig. 3) of each detector Therefore, it would have been obvious to one of ordinary skill 
in the art at the time of the invention was made to include a slat collimator and the 
recited structure as suggested by Gagnon for detection purposes. 

With respect to Claim 14, Ashburn discloses a generally circular rotatable gantry 
on which the radiation detectors are dispose; and an optically opaque housing that is 
substantially transmissive for the first emission radiation (Col. 4 lines 2-33). 

With respect to Claim 15, Ashburn discloses the radiation detectors configured 
for at least one the recited (Col. 7 lines 7-14). 

With respect to independent Claim 18, Ashburn discloses a radiological imaging 
rhethod (abstract) including: circularly orbiting at least one radiation detector about an 
ima'ging volume at a fixed radial distance from a first axis of rotation through the imaging 
volume (Fig. 4); detecting radiation from the imaging volume at a generally planar 
i'adiation sensitive region of the radiation detector, the radiation sensitive region facing 
the imaging volume during tlie fixed radius circular orbiting (Col. 7 lines 7-26). 
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. Ashburn omits a collimator. Gagnon discloses a collimator is known for permitting 
a greater percentage of incident radiation to reach the surface of the detector 
(Paragraph 001 1). In addition, Gagnon discloses spinning a slat collimator 102 and the 
radiation sensitive array 06 about an axis 109 perpendicular to axis 70 during the 
circular orbiting, integrating the radiation detected over planar regions defined by the 
slat collimators to generate projection views, and reconstructing the image 
representation of the imaging volume from the plane integral projection views 
(Paragraph 0042). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention was made to include a slat collimator and the recited 
structure as suggested by Gagnon for detection purposes. 

V . With respect to claim 20, Gagnon teaches the detectors have a length Cx, width 
Cy.'ahd height Cz that must be specified for the detector (paragraph 56). Gagnon 
further teaches that the energy resolution, sensitivity, cost, and leakage are all 
influenced by the detector dimensions (paragraph 57)., Gagnon also teaches that the 
sensitivity of the detectors is related to the Cy + 2Cz (paragraph 49). Thus, it would 
have been obvious to select a minimum width Cy of the detector elements to provide a 
selected sensitivity, since Gagnon et al. teach that the width and height of the detector 
elements are directly related to the detector sensitivity. 

• With respect to Claim 23, Ashburn discloses disposing a radiation-transmissive, 

• * 

optically opaque shield 84 between the detector 24 and the imaging volume which 
remains stationary during orbiting and blocking optical communication between the 
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. imaging volume and the radiation detector during orbiting (Col. 4 lines 2-7; Col. 6 lines 
. 53-60). 

With respect to Claim 24, Ashburn discloses orbiting at least four radiation 
detectors at the fixed radial distance (CoL 7 lines 24-26). 

With respect to independent Claim 26, Ashburn discloses an imaging apparatus 
(abstract) comprising: a rotatable gantry defining a gantry rotation axis 100 and an 
imaging isocenter (Fig. 4); three or more gamma detectors arranged on the rotatable 
gantry at a fixed radial distance from the imaging isocenter (Col. 7 lines 24-26). 

Ashburn omits a collimator. Gagnon discloses a collimator is known for permitting 
a greater percentage of incident radiation to reach the surface of the detector 
(Paragraph 001 1). Therefore, it would have been obvious to one of ordinary skill in the 
art cit the time of the invention was made to include a collimator for each of the 
detectors for detection purposes. In addition, Gagnon also discloses a means 140 for 
processing data selected by the detectors to produce an image (Paragraph 0042). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to include a processor in Ashburn for computing the radiation 
detected by the detectors. 

.i. With respect to Claim 27, Gagnon discloses each of the collimators includes a 
plurality of spaced-apart slats 106a... 106n and a motor 136 for spinning the slats about 
a rotation axis 109. 
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.* ' With respect to independent Claim 28, Ashburn discloses an imaging apparatus 
(abstract) comprising: at least four SPECT radiation detectors 124 (Ashburn suggests a 
plurality of detectors, Col. 7 lines 24-31) rotatably arranged around an imaging region, 
each detector disposed an equal constant fixed and non-adjustable distance from an 
imaging isocenter (Fig. 9). 

Ashburn omits a collimator for each detector. Gagnon discloses a collimator is 
known for permitting a greater percentage of incident radiation to reach the surface of 
the detector (Paragraph 001 1). Therefore, it would have been obvious to one of ordinary 
skill in the art at the time of the invention was made to include a collimator for each of 
the detectors for detection purposes. 

Gagnon discloses a slat collimator 102 wherein the slat spacing G and the slat 
height Wz are selected to provide a desired spatial resolution (paragraph 58). and 
• the .detector has a width Cy. Gagnon further teaches that the energy resolution, 
sensitivity, cost, and leakage are all influenced by the detector dimensions (paragraph 
57); Gagnon also teaches that the sensitivity of the detectors is related to the Cy + 2Cz 
(pariagraph 49). Thus, it would have been obvious to select a minimum width Cy of the 
detector elements to provide a selected sensitivity, since Gagnon et al, teach that the 
width and height of the detector elements are directly related to the detector sensitivity. 

With respect to Claim 30, Gagnon discloses each of the collimators includes a 
plurality of spaced-apart slats 106a... 106n and a motor 136 for spinning the slats about 
a rotation axis 109. 
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'■■ Claims 7, 19, 21 and 22 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ashburn (US 6,147,352) in view of Gagnon et al. (EP 1008865, 
hereafter Gagnon) and further in view of Ichihara (US 5,055,687). 

With respect to claim 7, Gagnon teaches all the limitations of parent claim 6, as 
discussed above. Gagnon further discloses that transmission radionuclide imaging may 
be used for attenuation correction (paragraph 71). However, Gagnon is silent with 
regards to the specific structure employed in transmission imaging for attenuation 
correction, namely a radiation source on the rotating gantry and a transmission radiation 
detebtor mounted opposite thereto. Ichihara discloses a SPECT system (Figure 6) with 
attenuation correction wherein a radiation source 12-1 is disposed on the gantry and a 
transmission radiation detector 10-2 arranged opposite thereto to detect the transmitted 
radiation. The acquired attenuation data can then be used to compensate the SPECT 
image for absorption in the patient (column 1, lines 31- 39; column 2, lines 4-10; column 
4, lines 16-26). Thus, it would have been obvious for a person having ordinary skill in 
the.cirt at the time the invention was made to Include radiation source and transmission 
- radiation detector on the rotating gantry to enable attenuation correction of the SPECT 
data with high accuracy, as taught by Ichihara. 

V With respect to claim 19, Ashburn and Gagnon disclose all the limitations of 
parent claim 18, as discussed above. Ichihara further teaches that in SPECT imaging 
the detector heads may be rotated around the gantry by an angle of 3607N, where N is 
the number of detector heads (column 1 , lines 22-25). In the example illustrated in Fig. 
1 of Gagnon, three detector heads 22 would then be rotated about 36073 or 120°. 



Ap^ication/Control Number: 10/541,559 Page 10 

ArtiJnit: 2884 

Y' . 

Thus, the detector heads would occupy a common location only once in the orbiting (i.e. 
detector 22a would occupy the spot of detector 220 after a 120** rotation). Thus, the 
collimator should be spun 180'' or 360"" at each location. Although Gagnon doesn't 
specifically disclose the angle of spinning of the collimator and detector. Figure 9C of 
Gagnon would suggest the spinning over 360°. 

With respect to claim 21 , Ashburn is silent with regards to the angle orbited by 
the radiation detectors. Ichihara suggests that in SPECT imaging, the detector heads 
are rotated by an angle of 360° divided by the number of detectors (column 1 , lines 22- 

25), It would have been obvious to one having ordinary skill in the art at the time the 

r 

invention was made to choose an angle of rotation of 180° divided by the number of 
deteictors, since it has been held that discovering an optimum value of a result effective 
variable involves only routine skill in the art. In re Boesch, 617 F.2d 272,205 USPQ 215 
(CGPA1980). 

With respect to claim 22, Gagnon further teaches that the collimator spacing G 
and the collimator height Wz are selected based on desired resolution. Gagnon does 
not discuss selecting the collimator dimensions based on radial distance. However, the 
radial distance of the detector directly influences detector resolution. Thus, it would 
have been obvious for a person having ordinary skill in the art at the time the invention 
wag: made to optimize the collimator parameters based on radial distance as well as 
resolution, since radial distance directly affects resolution. 
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. Claims 10 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Ashburn (US 6,147,352) in view of Gagnon et al. (EP 1008865, hereafter Gagnon) 
and; further in view of Gagnon et al. (US 6.177,675, liereafter Gagnon *675). 

With respect to Claims 10 and 25, Gagnon is silent with regards to the gamma 
detectors being colllmated for at least two different imaging resolutions. Gagnon does 
not discuss the probability of using detectors with different resolutions although Gagnon 
doeg discuss the dependence of resolution on the collimator geometry. Gagnon '675 
teaches a gamma camera system (Figure 1) similar to that proposed by Gagnon. In 
such a system, each detector head 15 has a collimator 30 that defines a different 
resolution (abstract). As pointed out by Gagnon '675, such a system provides better 
image quality and added versatility and flexibility in selecting and viewing images of a 
patient from a single imaging scan (column 8, lines 39-42). Thus, it would have been 
obvious for a person having ordinary skill in the art at the time the invention was made 
to provide detector heads with different resolution so as to provide a system with better 
quality, versatility, and flexibility, as taught by Gagnon '675. 

■ ■ . 

•. . Claims 1 1 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Marks (US 5,391,877) in view of Ashburn (US 6,147,352) and further in view of 
Gagnon et al. (EP 1008865, hereafter Gagnon). 

With respect to independent Claim 1 1 , Marks discloses a nuclear camera 
(abstract) including a rotatable gantry defining a gantry rotation axis and an imaging 
isocenter (Fig. 1); a first generally toroidal housing 14 substantially enclosing the 
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rotatable gantry and the detectors (Col. 2 lines 33-37). Marks is silent about how the 
detectors are placed inside the toroidal housing. Ashburn discloses an arrangement to 
keep the detectors at a constant fixed radial distance from the imaging isocenter along 
the carrier member 26 (Figs. 1 , 4, 9 & Col. 7 lines 24-26). Ashburn also discloses a 
second detector is being configured for a different resolution (Col. 7 lines 11-14). 
Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention was made to include the arrangement for the detectors as suggested by 
Ashburn in view of keeping a constant fixed radial distance as suggested by Ashburn. 

V However, Ashburn omits a collimator. Gagnon discloses a collimator is known for 
perhiitting a greater percentage of incident radiation to reach the surface of the detector 
(Paragraph 0011). Therefore, it would have been obvious to one of ordinary skill in the 
art at the time of the invention was made to include a collimator for detection purposes. 

* . With respect to Claim 12, Marks discloses a second toroidal housing 12 for CT 
system, thus comprising a second modality compared to the first system 14 (Col. 3 lines 
43-47). The second housing is at a fixed distance from the first housing, as evident from 
Fig. ; 

Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ashburn 
(US 6,147,352) in view of Gagnon et al. (EP 1008865, hereafter Gagnon) and further in 
view of Balan et al. (WO-00/75691 , hereafter Balan). 

' With respect to Claim 16, Ashburn is silent with regards to a CT scanner 
including a transmission radiation source and a transmission radiation detector on the 
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rotatable gantry. Instead, Ashburn only discuss a single imaging modality of SPEC! 
detectors on the gantry. Balan teaches a combined gamma camera and CI system with 
SPE'cT detectors 12, 14 mounted on the same gantry 22 as the transmission source 18 
and transmission detector 20 (Figure la). In this manner, SPECT data obtained can be 
coniplemented by the X-ray attenuation data derived from the CT scan (page 18, lines 
15-19). Further, since the imaging data acquired for both modalities occurs on the same 
gantry, alignment between the imaging data is simplified (page 2, lines 7-1 1 ; page 20, 
lines 14- 31). Thus, it would have been obvious for a person having ordinary skill in the 
art at the time the invention was made to provide a CT scanner integral with the SPECT 
detectors on the same gantry, so as to allow for complementing the SPECT data with 
the jX-ray attenuation data (i.e. attenuation correction) while facilitating alignment 
between the acquired data, as taught by Balan et al. 

• :. Response to Arguments 

4. ; Applicant's arguments with respect to claims 1-30 have been considered but are 
moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
exsttniner should be directed to Mindy Vu whose telephone number is 571-272-8539. 
The examiner can normally be reached on M-F 9am - 5:30pm. 
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V If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on 571-272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status infomnation for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you. have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
•USRTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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